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The Influence of Dual cavity on Pilot Hydrogen
Distribution in Scramjet Combustor

LIU Juan, PAN Yu, LIU Wet dong, WANG Zhen-guo
(College of Aerospace and M aterial Engineering, National Univ. of Defense Technology, Changsha 410073, Chima)

Abstract: In order to investigate the influence of mult+caviy on gas fuel distribution in scramjet combustor, the numerical
simulation was used to analyze the pilot hydrogen jet, which was used to pilot kerosene into cold flow in scramjet. The analysk was
conducted in three aspects: fistly, dual cavity combustor with cavities in tandem was compared with single-caviy combusor, wih the
result showing that the center of hydragen jet leans to the main stream because of the downstream cavity. Secondly, in duatcavity
combustor with cavities in tandem, upstream cavity was compared with downstream cavity in fuel distribution. The result reveals that
hydrogen spreads more extensively in the Z axis direction in upstream cavity, while it spreads wider in Y axis direction in downstream
caviy. Finally, the duatcavity combustor with cavities in paralel was compared with single-cavity combustor. The result indicates that
cavity which is in the bottom wall has no influence on gas fuel distribution.
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Mesh of single cavity Fig.2 Distribution of combustor wall

pressure when converging

Fig.3 Sketch map of combustor
with dual caviies
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Tab.1 Parameters at combustor entrance
Ma P(KkPa) T(K) P o(kPa) T, (K)
26 86.6 641 175 8 1301
259 72 53 650 147 3 1400
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Tab.2 Different sorts of combustor st cture
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Fig.4 Fuel distribution in the plane X= 1. Im of different combustor structure (mo} m®)
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Fig. 6 Fuel distribution in upstreany downstream caviies of Il combustor (mo} m’)
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Fig. 8 Fuel distribution in upstreany downsiream caviies of III combustor (mof m’)
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Fig.9  Fuel distribution in the flow directbn in duak caviy single cavity combustor (mof m’)
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Fig. 10 Fuel distribution in the plane X= 0. 9m in duat cavity single caviy combustor (mo}/m?)
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